Molecular and cellular aspects of hydroxyindole-O-methyltransferase expression in the developing chick pineal gland.
The pineal gland influences circadian activity and seasonal breeding through the production of an indolic hormone, melatonin. The terminal step of melatonin biosynthesis is catalyzed by hydroxyindole-O-methyltransferase (HIOMT). Using an antibody directed against HIOMT, we examined the differentiation of the melatoninergic phenotype in the developing chick pineal gland. HIOMT first appeared 4 days before hatch and rose linearly until the 7th day posthatch. This was correlated with an increased immunoreactivity of the 38 kDa enzyme on Western blots and with an accelerated rate of HIOMT biosynthesis as demonstrated by [35S]methionine labeling. Immunocytochemistry revealed a growing number of HIOMT-positive cells between day 2 before hatch and day 15 posthatch. Until hatching HIOMT was expressed almost exclusively in modified photoreceptors. Parafollicular pinealocytes became HIOMT-positive mostly after hatching. Their different timings of functional differentiation emphasize the existence of two populations of melatonin-producing cells in the chick pineal gland.